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(54) ROTATIONAL SHAFT SUPPORTING STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce squeaky sound 
when resin powders are generated by friction between a 
rotational shaft and a bearing, in a rotational shaft 
supporting structure using resin sliding bearing. 
SOLUTION: The rotational shaft supporting structure is 
constituted of the rotational shaft 110 and the resin 
sliding bearing 210. An inclined face 111 is formed by 
cutting out in the rotational shaft to be at an angle to an 
axial center of the rotational shaft. The rotational shaft is 
fitted in the bearing at a inclined face forming portion 
112. When the rotational shaft rotates, the resin powders 
300 generated between the rotational shaft and bearing 
are evacuated along the inclined face 1 1 1 from the fitting 
portion to the outside. Therefore, stick-slip, that is friction 
between members made of the same resin, is reduced to reduce the squeaky sound of resin. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The supporting structure of the revolving shaft characterized by for the journal of a revolving 
shaft being the supporting structure by which fitting support was carried out at the plain bearing made of 
resin, having formed the inclined plane of a declivity in the peripheral face of a revolving shaft toward 
the axis end section along the direction of an axis from the longitudinal direction inside of said revolving 
shaft, and using this inclined plane formation section as a journal. 

[Claim 2] The supporting structure of the revolving shaft characterized by for the journal of a revolving 
shaft being the supporting structure by which fitting support was carried out at the plain bearing made of 
resin, having formed the through tube which inclines to the axis in a revolving shaft in the direction 
perpendicular to the axial center of the revolving shaft concemed, and using this through tube formation 
section as a journal. 

[Claim 3] The supporting structure of the revolving shaft characterized by for the journal of a revolving 
shaft being the supporting structure by which fitting support was carried out at the plain bearing made of 
resin, having formed in the peripheral face of a revolving shaft the spiral slot whose axis corresponds 
with the axis of this revolving shaft mostly, and using this spiral slot formation section as a journal. 
[Claim 4] The supporting structure of the revolving shaft according to claim 1, 2, or 3 with which the 
quality of the material of a joumal is characterized by the quality of the material of the plain bearing 
made of resin being the resin which has different sliding nature, or a metal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the crying sound preventive measures in the supporting 
structure by which fitting support of the journal of a revolving shaft was carried out at the plain bearing 
made of resin in more detail about the supporting structure of a revolving shaft. 
[0002] 

[Description of the Prior Art] as the approach of preventing the crying sovmd of the resin resulting from 
a stick slip - resin ~ it can delete (delete) - there are some which are reduced and this approach is 
indicated by the JP,7-259861,A official report. 
[0003] 

[Problem(s) to be Solved by the Invention] In the revolving-shaft supporting structure using the plain 
bearing made of resin, the crying sound resulting fi-om the stick slip of the same resin material is 
mentioned as an extraordinary noise generated by the passage of time. This crying sound is made by the 
following mechanisms. That is, by fi-iction with the resin which forms bearing inner skin, and a 
revolving-shaft peripheral face (journal peripheral face), and foreign matter mixing, the resin of the plain 
bearing made of resin is shaved, and resin powder is generated. And said crying sound occurs by 
wearing this resin powder and the resin of the plain bearing made of resin for each other (grinding). 
[0004] Therefore, the purpose of this invention is offering the revolving-shaft supporting structure 
which can stop a crying sound small, even if the above-mentioned resin powder is generated. 
[0005] It is discharging quickly the resin powder generated in said fitting section, as a result of carrying 
out ****** examination just, support **** by which, as for this invention person, fitting support of the 
journal of a revolving shaft was carried out at the plain bearing made of resin - The crying sound (stick 
slip sound) resulting from rubbing of the same resin of said resin powder and plain bearing inner skin 
(resin) is stopped. By this It checks that the noise at the time of the drive in the equipment which 
arranged the above-mentioned supporting structures, such as a copying machine and a printer, falls, and 
this invention is completed. 
[0006] 

[Means for Solving the Problem] It is the supporting structure of the revolving shaft characterized by for 
invention concerning claim 1 being the supporting structure by which fitting support of the journal of a 
revolving shaft was carried out at the plain bearing made of resin, having formed the inclined plane of a 
declivity in the peripheral face of a revolving shaft toward the axis end section along the direction of an 
axis from the longitudinal direction inside of said revolving shaft, and using this inclined plane 
formation section as a journal. In this invention, it made it possible to discharge outside the shape of 
resin powder generated between the revolving shaft and the plain bearing made of resin with rotation of 
a revolving shaft from said fitting section (journal section) (said foreign matter) by carrying out fitting of 
a revolving shaft and the plain bearing made of resin in said inclined plane formation section. 
[0007] The journal of a revolving shaft is the supporting structure by which fitting support was carried 
out at the plain bearing made of resin, and invention concerning claim 2 is the supporting structure of 
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the revolving shaft characterized by having formed the through tube which inclines to the axis in a 
revolving shaft in the direction perpendicular to the axial center of the revolving shaft concerned, and 
using this through tube formation section as a journal. In this invention, the resin powder generated 
between the revolving shaft and the plain bearing made of resin with rotation of a revolving shaft was 
discharged through said through tube (said foreign matter). 

[0008] The journal of a revolving shaft is the supporting structure by which fitting support was carried 
out at the plain bearing made of resin, and invention concerning claim 3 is the supporting structure of 
the revolving shaft characterized by for the axis having formed in the peripheral face of a revolving shaft 
the spiral slot which is mostly in agreement with the axis of this revolving shaft, and using this spiral 
slot formation section as a journal. It was made to discharge from said fitting section by this invention 
by conveying the resin powder generated between the revolving shaft and the plain bearing made of 
resin with rotation of a revolving shaft along said spiral slot (said foreign matter). 
[0009] Invention concerning claim 4 is the supporting structure of the revolving shaft according to claim 
1, 2, or 3 with which the quality of the material of a journal is characterized by the quality of the 
material of the plain bearing made of resin being the resin which has different sliding nature, or a metal 
By this invention, the stick slip of the same resin tv^sted for rubbing was prevented by differing the 
quality of the material of a revolving shaft, and the quality of the material of the plain bearing made of 
resin. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. 

The gestalt of the 1st operation (it corresponds to claim 1) 

In drawing 1 , the top view (front view of an inclined plane 1 1 1) of a journal and (c of drawing of 
longitudinal section in which (a) shows the important section of the revolving-shaft supporting structure, 
and (b)) are the right side views of (a). This revolving-shaft supporting structure consists of a revolving 
shaft 110 and a plain bearing 210 made of resin (ball bearing). The inclined plane 1 1 1 (notching side) by 
notching which had an include angle in the revolving shaft 1 10 to that axial center is formed, and the 
revolving shaft 1 10 and the plain bearing 210 made of resin have fitted in in this inclined plane 
formation section (notching section) 1 12. As shown in drawing 1 (a), said notching side 1 1 1 serves as a 
declivity from the longitudinal direction inside of a revolving shaft 110 toward the axis end section. 
[001 1] Rotation of a revolving shaft 1 10 moves the resin powder 300 generated between this revolving 
shaft and the plain bearing 210 made of resin to a circumferencial direction by edge 1 1 la of the notching 
side 111. this, simultaneously said edge 1 1 la - the axis of a revolving shaft 1 10 - receiving — an 
include angle --**** — since it is, the resin powder 300 moves also in said direction of an axis. The 
resin powder 300 is discharged outside through the axis end section of a revolving shaft 110 from the 
fitting section of a revolving shaft 110 and the plain bearing 210 made of resin by this motion. By this, 
the same resin can be worn, it can come out, a certain stick slip can be reduced, and the crying sound of 
resin can be reduced. 

[0012] The gestalt of the 2nd operation (it corresponds to claim 2) 

In drawing 2 , drawing of longitudinal section of a journal for drawing of longitudinal section (front 
view of a through tube 121) in which (a) shows the important section of the revolving-shaft supporting 
structure, and (b) to show a through tube, and (c) are the right side views of (a). This revolving-shaft 
supporting structure consists of a revolving shaft 120 and a plain bearing 220 made of resin (ball 
bearing). The through tube 121 of the shape of a long hole which has an include angle in a revolving 
shaft 120 to the axis of this revolving shaft ( drawing 2 (a)) is formed. And in the part 122, i.e., the 
through tube formation section, in which this through tube 121 was formed, the revolving shaft 120 and 
the plain bearing 220 made of resin have fitted in. Said through tube 121 serves as a declivity from the 
longitudinal direction inside of a revolving shaft 120 toward the axis end section, when it sees from a 
transverse plane, as shown in drawing 2 (a). 

[0013] If a revolving shaft 120 rotates, the resin powder 300 generated in the fitting section of this 
revolving shaft and the plain bearing 220 made of resin will be pushed by edge 121a of a through tube 
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121, and will move to a circumferencial direction, this, simultaneously said through tube edge 121a - 
the axis of a revolving shaft 120 — receiving — an include angle — **** — since it is, the resin powder 
300 moves also in said direction of an axis. By this motion, the resin powder 300 is discharged outside 
from the fitting section of a revolving shaft 120 and the plain bearing 220 made of resin (minding the 
right end section of a through tube 121 in drawing 2 (a)). By this, it can be based on the same resin, and 
can rub and appear in it, a certain stick slip can be reduced, and the crying sound of resin can be 
reduced. 

[0014] The gestalt of the 3rd operation (it corresponds to claim 3) 

In drawing 3 , drawing of longitudinal section in which (a) shows the important section of the revolving- 
shaft supporting structure, the front view in which (b) shows the configuration of a journal, and (c) are 
the right side views of (a). This revolving-shaft supporting structure consists of a revolving shaft 130 
and a plain bearing 230 made of resin (ball bearing). The spiral slot 131 whose axis corresponds with the 
axis of a revolving shaft 130 is formed in the peripheral face of a revolving shaft 130, and the revolving 
shaft 130 and the plain bearing 230 made of resin have fitted in in this spiral slot formation section 132. 
[0015] If a revolving shaft 130 rotates, the resin powder 300 generated between this revolving shaft and 
the plain bearing 230 made of resin will be pushed on the edge (wall surface of this slot) of the spiral 
slot 131, and will move to a circumferencial direction, this, simultaneously the edge of a slot 131 — the 
axis of a revolving shaft 130 — receiving ~ an include angle — **** — since it is, the resin powder 300 
moves also in said direction of an axis. It moves so that there may be the resin powder 300 along the 
edge of the spiral slot 131 by these motions, and it is discharged outside through the axis end section of 
a revolving shaft 1 30 from the fitting section of a revolving shaft 130 and the plain bearing 230 made of 
resin. By this, it is based on the same resin, and rubs and appears in it, a certain stick slip decreases, and 
the crying sound of resin decreases. Thus, the spiral slot 131 functions as a screw conveyor similarly by 
rotation of a revolving shaft 130. 

[0016] The gestalt of the 4th operation (it corresponds to claim 4) 

While smooth rotation is obtained by using the resin which has sliding nature which was shown in 
drawing 1 , and which is different from the quality of the material of the plain bearing 210 made of resin 
as the quality of the material of a revolving shaft 1 10 in the gestalt of the 1st operation, or a metal, ** 
which the same resin exceeds can be prevented and the crying sound of resin can be reduced. As resin 
material which has sliding nature, polyamide resin, polyacetal resin (POM), oil impregnation type resin 
material, etc. are employable. In addition, also in the gestalt of the 2nd and the 3rd operation shown in 
drawing 2 and drawin g 3 , while obtaining smooth rotation by using the resin which has different sliding 
nature from the quality of the material of a plain bearing as the quality of the material of a revolving 
shaft like the gestalt of this 4th operation, or a metal, ** which the same resin exceeds can be prevented 
and the crying sound of resin can be reduced. 
[0017] 

[Effect of the Invention] By the above explanation, according to this invention, the following 
effectiveness is acquired so that clearly. 

(1) By preparing the inclined plane which has an include angle in the peripheral face of the invention 
revolving shaft concerning claim 1 to that direction of an axis, and carrying out fitting of the plain 
bearing made of resin to a revolving shaft in this inclined plane formation section, a revolving shaft and 
the resin powder generated in the fitting section of the plain bearing made of resin can be discharged 
outside easily, and the revolving-shaft supporting structure which prevented generating of the 
extraordinary noise resulting from the stick slip of resin can be offered. 

[0018] (2) By forming the through tube of a predetermined configuration in the invention revolving 
shaft concerning claim 2, and carrying out fitting of a revolving shaft and the plain bearing made of 
resin to it in this through tube formation section, a revolving shaft and the resin powder generated in the 
fitting section of the plain bearing made of resin can be discharged outside easily, and the revolving- 
shaft supporting structure which prevented generating of the extraordinary noise resulting from the stick 
slip of resin can be offered. 

[0019] (3) By establishing a spiral-like slot in the invention revolving shaft concerning claim 3, and 
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carrying out fitting of the plain bearing made of resin to a revolving shaft in this spiral slot, a revolving 
shaft and the resin powder generated in *the fitting section of the plain bearing made of resin can be 
discharged outside easily, and the revolving-shaft supporting structure which prevented generating of 
the extraordinary noise resulting from the stick slip of resin can be offered. 

[0020] (4) While obtaining smooth rotation by using the resin which has different sliding nature from 
tiie quality of the material of the plain bearing made of resin as the quality of the material of the 
invention revolving shaft concerning claim 4, or a metal, the revolving-shaft supporting structure which 
prevented generating of an extraordinary noise in which the same resin carries out a stick slip reason can 
be offered. 



[Translation done.] 
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(a) co^&fflBHrabs. 

( a ) {illlilSiWiS^^gitoSgp^-^-fJSIirBIl (Mm 

mi] 




mmm, ( c ) « ( a > c7)*i!i®ii-c$)& . 

( a ) tilHllE!tt^ffiji<7)Sg5$:^-rjg|fffflia. ( b ) 
li=J^'-i^lVmmyiitJLmm. ( c ) « ( a ) £7)t 

[l^^iOiJiHB] 

110, 120. 13 O-E^ltt 

1 1 i-mm imxm) 

1 1 la-4S85 

1 1 2-mmmmm (.mxtm 
1 2 i-mmn 

1 21a-JagS 

1 2 2-Sjl?LJg«a5 

1 3 I-XVnM 

1 3 2"-X>'NM7;>?«Jg^gB 

2 10. 2 2 0. 2 3 0-f'^i3ll!lS 

3 0 0-^l||«^* 



[02] 

(a) ma»n<»ni 

(b) 120 1210213) 



CO 




220 



1 lo - ae!* 210 •r'tytta 



!(5) 002-266849 ( P 2 0 0 2- 2 6 6 84 9 A) 



[03] 




